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Abstract of JP81 16089 

PURPOSE: To prevent the generation of 
lattice defect in a light emitting layer, and 
improve the light emitting efficiency of a light 
emitting element, by irradiat ing electron beam 
with a voltage wherein the electron beam does 
not invade a light emitting layer, in order to 
form a P-layer. CONSTITUTION: In a light 
emitting diode 10, a sapphire substrate 1 is 
arranged, and a buffer layer 2 is formed on the 
substrate 1 . A high carrier concentration N<+> 
layer 3, a high carrier concentration N<+> 
layer 4, an Mayer (light emitting layer) 5, a P- 
layer 6 are formed in this order on the buffer 
layer 2. An electrode 7 connected with the P- 
layer 6 and an electrode 8 connected with the 
high carrier concentration N<+> layer 4 are 
formed. The electrode 7 and the electrode 8 
are electrically dielectrically isolated by a 
trench 9. Particularly the P-layer 6 is irradiated 
with an electron beam of an acceleration 
voltage which is so set that the electron beam 
invades only the thickness by which acceptor 
impurities are added and act as a carrier 
injection layer. Thereby defect is not generated 
in crystal of the light emitting layer 5, and the 
light emitting efficiency of the light emitting 
diode 10 is improved. 
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[«J$] tf^r-f 7S«lJbK500 A^AIN Ortyy? 

m2tfi&f&i£tu *<D±\zm\z. mmm.o nm, 

S&2 xi0 18 /cm s co^U3>H-^GaN ©iBMr-rUT* 
Sn + B3, RJ9ft2.0 um, WHUt 2xi0 18 /cm 8 <D 
vU3>H-^C0(A1.2Gai-,2)y 2 Ini- y2 N OHitfU7 

7©(Al«iGai-.i),iIni-,iN (OnB («3t») 5, BSJP 
ftlOum, *-JUiS£2 xio i7 /cm s a>v^*>^AF 
— ^<D(Alx 2 Gai - , 2 ), i Idi - , 2 N tf> p Jg 6 tim^tlX^ 
5. pS 6 ttTBO«3tB 5 l:tt«fi#ftAbft^Hn 
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imxm i ] 3 m^it^mmM . Gai im - 1 - T n;x=o, 

Y=0,X=Y=0 £/B^T* nfi*fift*f nHt, 

p£«S£^tpb^ ^oraic^fti-^^e^^ 

So 

[0 0 0 1] 
[0 0 0 2] 

[fi£*fi«] *fiOWtt^>f*-KtUTAlCaIn 

[0 0 0 3] «2L AlGalnN **W#JC*ViT*>, Mg£ 

*Si&B (IB) £££-&3-&fcMIS fflfcHAT, AlGaN 
©pBt, ZnF-;/<^nGaNtf>fgftB<>:> AlGaN <Z)nB 
£ £ ffl ^fc^^f □ p n «^*«rT *«**-f 

[0 0 0 4] 30 

a>— wtbr, •y-^r-r 7S«±fc* ain nyvrm* 

SiH-m Si,Zn K-:/B, HgF-:/»fcJH#C»/Sb 
fcfc<D*«»*. *LT, p»£»«TS»&fc««±B 
®**&«T«*JIUtbT, MgF-:/B£pStftbTV> 

[0 0 0 5] *KW#tt^<©«iSO«3t^*-HO« 

*3es»K39«*<trs^fc*»mbfc. ^oi 

(ft*»***TVist«ebfc. 
[0006] iot> mt9<*-Y<nmt 

a. 

[0 0 07] 

0»W©*J«tt. 3 MUMMHNMt (Al« Gat Im - i-i H;X- 

o,y=o.x=y=o t*tr> *«<*t, ^%mM$BMruJ%u 
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t, pe«a*«-rpHt. ^oimfc^flETsweH** 

*5^T, pB£> 7^-ty^^»B^^jn$nT+^U 
[0 0 0 8] 

[0 0 0 9] 

BUM] 0 1 fc*wc. $Bfc$f*r F i o \t. 

500 Acdain ©yty7rB2d*»iSsnT^S, ^t<on 
y7ri2©lf:lt MK % KJS»2.0 ^m, ti^SS 
2 xi0 18 /cm 3 cOv'Un>H-^ , GaN *6dl«jB*^U7 
ISn + 13, mmm2.0 ^m, 2X10 18 /cm 3 

^0(Al.iGai.«j)TiIni-,iN 
*t'J7i«n* B4, Rj?»0.5 um. *F3 9A(C 
d)Stf^U3>H— ^©(AI.iGai-.i),i Im-,iN 
« IB <583fcB) 5, KJKKJl.0 um. *-;MME2 x 
10 1 7ciFOTif*^AH- ^CD(Al.2Gai-i2) y 2lni- f2 
N ^e.^pi6«$nt^^ lE-bT, pB6fc 

[ooio] ^rc, 2io«jfi©*3ey-f*-Fi oca 

^ra&sfti'&ttaffiafifec j&it tmovpe j fce-r) k 
«fcaa««fi^j:D«j6$n/t. ffl^6n&»xn nh 

(CHi)a) (KT TTMG j ifiM") t HJ*3\>I/7;i^- 
^A(A1(CH3) 3 ) (JEAT TTMAj £ET) thU^M 
>^^A(In(CH 3 )3) CETF r TMI J £E"T) 
^*F5=*A<Cd(CHi)i) (BIT TDMCdj fcCT) t 

(CsHs)iXHT TCP 2 Mg j tE-T) T*a« 
[0 0 11] **tt»&tflR«3lCJ:Dtt»bft: 
aMS^ffi^-ra^jBacD^^T^ySSl^MOVPE K 

JETH2&8S&2 Hter/»TElS*«C«ba*tefiftllOO 
W7r^f 7SS1 ftSfflxyf 

[0 0 12] ^IZ, 400 < C^T®T^1i:T, H 2 & 

20 liter/^, NHs ^10 liter/», TMA £ 1.8X10 6 
^e;i^/»T«l&bTAlN 0^7 7 7^2^ 500A(D^ 
afcJBjSSnfc. *7 7-f TSfilCOMa€:1150 
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[0 0 13] KT, # K^A(Cd)^>U:3>(Si)£3& 
*+&fcUT5B3ttK-*ttS£430nm fcK5£Lfc»-&C!> 

iSn + @3$Mim BUT, i^T-f 
CQM&£850 'ClC'S^U N 2 XteH2£10 liter/ih NH 
s £ 10liter/3\ TMG £1. 12X10 * 4 TMA $ 

o.47xio- 4 ^/^> tmi £0.1 xio- 4; e;i//^ & 
->7>siAu kj?£jo.5 um, men xio»»/c 

m 3 <D->U3>H— 7 r (D(Alo.-i7Gao.5s)o.9lDo.iN a^&A 

[0 0 14] iag£850 <CfcfiH9U N.Xtefc 

£20 liter/A. NHs £ 101iter/fl\ TMG £1.53X10 
TMA £0.47Xl0" 4 ^E;l//^ TMI £0.02X 
10* 4 *Jk/ih RtX, DMCd£2 XlQ''*:)V/ft£Zs7> 
*lOX10-**/k/5NIAU &JP»0.5 Mm0^H^ 
A(Cd) fci/U 3 XSi) H— ^©(AU. sGao. 7)0. » 4 Ino. og 

C05!3fcS5^WS* K^A(Cd)CD»Kte, 
5 X10 18 /cm 3 Ta5D, ->U3>(Si)coaiS^ 1 X10 18 
/cm 3 T&£o 

[0015] a^T, »S£iioot:fc«#u ^xtefo 

£20 liter/#\ NHs £ 101iter/#\ TMG £1.12X10 
Az £)l/ft* TMA £0.47X10- 4: EJ^/^ TMI £0.1 X 
10- 4 ^/£\ RtA CP 2 Mg £2 XlO ^JV/ftmA 

u mmmi.o nmwp^isVMib) f-^cdcai 

0. 4?Gao. ss)o. 9 Ino. 1 N 6 £^J5£L)fc«, p 

H6<£^*^A<Z>«gtel xi0 20 /cm 3 T&5o dco 

[0 0 16] E»«?H»|Hl»fKB£fflViT, pjR 

jgHBElOKW 3R»«SS1 1* A, l?-A©»»3BW>.W 
sec, fcf— A&60um<fn xiO^TorrTfc 

noe^jioaaitJcio, p^6«, 2 

xiO l Vcm 3 , fiS* 2QcmOplS*^¥« 4 *i:^ofco 
[0 0 17] KTfC^^n-5H3^6BI7tt, ^XA 

±coirxo*^^£^-r»r®^-e&o, £<o 

[0018] 0 31:^51:, p©6o±jc, x/ty 
*UX^«kOSi0 2 @l l*2000^%ftjKRV& fthl 
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fc\Z. ^(OmiMl l±\Zy* hUzsXhl 2££*frb 
feo *UT. 7* h»J v^"yy\z^, pJB6±fc;fen 
T> i«^^U7»Sn + JB4te£**5fc»]«3n*?L 

1 5tc«i*5'r^mffi^ffl&At^<om®^BB£p^ 

6 comffi <h tUMHB-r * M 9 £ JMET « Oft B07t h 

[0 0 1 9] Jfcfc, gg4l3i*TJ;9lC. 
1 2fc«fcoT«*>nTl>fc^Si<hJil l«7yft**K 

i0 7^M/vXM2^Si02@l lfc<fcoTB*>nTV> 

n + g4CD±ffi-gB£, fta*0.04Torr, Mmi&mtlO. 
44W/cm 2 . BC1 3 #X£10 mI/#©W-STft«UF^fX 
y?>jfbfc«, ArTF^-fXy^XfUfc. u0Xg 
B^t'JTIS^ »4fc#T*««*ffiL<&fc«> 
©?Ll 5^tBfld»KOfc8b0!)«9^»JGftSn%:. 
[0 0 2 0] mz. m$\Z7tt£o\Z, pI6±l:8o 

a? D»fiKbfc. iintC^D, dFLlSfCtt, BHrvU7*& 
n + S4iC«a«tC|*iHSnfcNi)ll 3AV^n«. 
^IT> 07^T<fc'5^ -ecDNi^l 3 0_tJc:7* h 

■ 6 KI»-r 5 fc, 

[0 0 2 1] H7Jc^-rj:^fc-ecD7* YVVTs 
M 4£vx^tUTT^cONigl 3(D®tUgB£ffiSm 

7*h^H4t7th>TlKU iS^^ 
U7Mn* B4COmffi8, pl6©iffi7^$n 

[0022] z.<D&v\zvT&t>nrzftytmT\t. mwi 

@^20mAT, «3tt?-^»S430Dm, *3t3iaiOOmcdT 
[0 0 2 3] X, ±flEO*H5^A(Cd)i:^Ua>(Si) 

4^ -en-en, ixio i7 -ixio 2o <^4eH^ 

©8S«, *F^^A(Cd)tclt^T> 1/2 *l/10<DUm 

[0 0 2 4] ±E©3»«"Ctt, 5Btt»5©/t>H*^ 
y^^ffl!ltC#fi*r^pg6i:B^^U7aifin + ^4 

*^fc»i«snT^s. X, c:neo3^oBoAK G 

a, In«>J«»Jttt, GaN U7ilSn + 

l ^sit^Mj^m^ m ^^ ******* 
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[0025] iiacD^ijgwic^^T, &xss\t. 

VfZ*><Drb&^ 9 X> ^3t@5tiS+^U7»ffin + 
Jg4£GaN fcU pS6tS*S5 t$^fo8&, Sg 
3tt)B5tK*^U7««n* @4t^ffi^tltfe 

[0 0 2 6] ±E©«*«Ttt, «^Bflait**mTfT 

[0 0 2 7] X, *3ttJH5lCttffi»(Zn)t5/y3>(Si) 

A (Mg)C0 F— :/S*l&Al. i Gai - 1 1 N tV^i/^AOlg) 
<DV-7*ft1±M<ommxMtiL\sXBkto. ^l<0«^tc« 

[0 0 2 8] X, ±IB©Mft(Zn)t^ij3>(Si)©a« 

a, -en-en, ixi o i7 -ix i o 2 °co«h^^ 

*b<ttl X10 18 -1 xiO l9 <Z>«8H#&v>. 1 xio 18 £ 

X, ^U3>(Sl)©8ttfck M»(Zn)fcJt^ 
T, 10tt^l/10«tffCb<« aeKff^Ktt 1-1/ 

[0 0 2 9] X, 26ft/l5«, *F5 9Z><Cd)«tt«fcD 

t>s/U3><si)Mw*ttn«, ia( , * 

F a •> A(Cd)gfii£ 0 "b^U 3 ><Si)«*WEt*n«n 

[0 0 3 0] X> ±IB*lS«Ttt, T^ir^^FMfttC 
* F 5 9 A (Cd) > F 1—?m* -> U 3 > (S i ) * JB n & 



(C) , vUnXSi), y;^-^n.(Ge), »(Sn), »(P 
b)£#v>* X, FJ— ^«®<hLT, -f 

*»>(S) , -fel/>(5e). x;WKTc)«rffl^«5Ctt)-C* 

[01] is»«ic«*iWtt^* 
-FO«lJ«€*l/fel«/«B. 

[02] n*««©58»y>f*--F©ttaxfift*bfc 

J0 8rffi0, 

[0 3] BI*IS«©»*y>f*-FO«tDBft*Lfc 
8rB0« 

[04] HMtMOffie^^HCDMSiatiKI/fc 



[0 5] B*««©58*^-f*--FOW8xaft*Ufc 

[0c 

16] RMIMom^^POWBXS«ScUft: 
i0o 

[0 7] N«KMO^^^POWftXS*«Ufe 
^ »tM0c 

[0 8] w*mMH*ommm*msHakiii,x* m 

0, 

i o-we^-f*-F 

3 U7«*n* M 

4 U7«Kn* H 
50 5 

7, 8-«ffi 
9H8 
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8 Ni ^ 
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8 p-(Al.iGa,-.i).1iii. F >N(Mg-doped) 

5 HAI.i Ga,-t)„ln,-„N(Cd Si-doped) 

4 nMAI.iGii... )„ln,-,«N(Si-doped) 

3 rT-CaN 

2 AIN 

1 Sapphire 
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